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EXECUTIVE SUMMARY

Proposed Amended Rule 1171 - Solvent Cleaning @pasa will eliminate the rule exemption
for the cleaning of architectural coating applicatequipment by establishing a sunset date of
June 30, 2005 for the exemption. Starting JulQN5, clean up solvents used for architectural
coating application equipment are proposed to laawvelatile organic compound (VOC) content
of no more than 25 grams per liter of material.isTMOC limit is identical to the 2005 rule
requirement for all other coating and adhesiveiapfbn equipment.

Proposed Amended Rule 1171 will reduce VOC emissibimough the use of commercially-
available near-zero or zero-VOC solvent formulagi¢gexempt solvents) or development of new
cleaning materials and/or technologies. Input fresers and case studies conducted thus far
demonstrate the effectiveness of these clean werstsl with architectural coatings. Additional
testing is currently being conducted to furtheridete their effectiveness particularly with
industrial maintenance coatings, which have beemtbst challenging to clean.

The 2003 Air Quality Management Plan (AQMP) incls@econtrol measure (CM#2003CTS-07)
that seeks to further reduce VOC emissions fromouararchitectural coating categories and
clean up solvents used in this industry. Propdsaeénded Rule 1171 will implement the clean
up solvent portion of this control measure. Thikramendment is expected to achieve VOC
emission reduction of 8.39 tons per day from theawclup of architectural coating application
equipment.

Other amendments being proposed include removirgplete rule provisions and adding
clarifying language to enhance rule effectiveness.

The proposed amendment to Rule 1171 with respenttotectural coatings is as follows:

* add a sunset date of June 30, 2005 to the exenfptidime cleaning of architectural
coating application equipment, and establish a \6O@ent limit of 25 grams per
liter of material effective July 1, 2005.

The proposed minor amendments to Rule 1171 for ateaning categories are as follows:

* modify the exemption language pertaining to cleasalvents with VOC content of
no more than 25 grams per liter;

» clarify the table of VOC limits to reflect the masgitrrent limits applicable for each
solvent cleaning activity; and

» add minor clarifications to rule language.

BACKGROUND

Rule 1171 — Solvent Cleaning Operations, is a kayponent of South Coast Air Quality
Management District's (AQMD) ozone reduction stggte The rule was originally adopted on
August 2, 1991 primarily to reduce VOC emissior@rfrsolvent cleaning activities during the
production, repair, maintenance, or servicing ajdpicts, tools, machinery, and general work
areas. Subsequent rule amendments expanded e aicthe rule to cover all solvent cleaning
operations at all facilities, and established loW&C limits for all solvent cleaning categories.



Proposed Amended Rule 1171 Preliminary Draft StafReport

Industries subject to the provisions of the rulelude facilities that operate and maintain
machinery or must remove organic material as datteoproduction and maintenance process.

The October 8, 1999 amendment implemented AQMPralomeasure CM#97ADV-CLNG, and
established a two-tiered approach in lowering ti@CVcontent limits for all solvent cleaning
activities. The first phase took effect on Decembe2001 with an estimated VOC emission
reduction of 6 tons per day. The second phasginaily projected to achieve an additional 9
tons per day emission reduction, is scheduled tmroon July 1, 2005. Both phases rely on
greater use of aqueous cleaning technologies ar@-&@mpt solvents, or through development
of new cleaning materials and/or technologies.

The last amendment to Rule 1171 in August 2002,elvew accelerated the reduction of about
1.94 tons per day of VOC emissions expected in 2@&ing the time of the amendment, many
available low-VOC materials were already meeting # grams per liter VOC content limit
established for the year 2005 for general cleaartyities. As a result of the advancement in
solvent cleaning technology, the AQMD lowered th®( content limit for certain solvent
cleaning activities to 25 grams per liter startdamuary 1, 2003, two and one-half years earlier
than anticipated.

As in most solvent cleaning activities, Rules 1hé&k established VOC content limits for the
cleaning of coating and adhesive application eqeimm Such application equipment includes,
but is not limited to, spray guns, rollers, anddhres used in wood and metal coatings operations,
automotive refinishing, etc. The current VOC comtemit in Rule 1171 for such cleaning
application is 550 grams per liter of material. Byy 1, 2005, the VOC content limit is reduced
to 25 grams per liter of material and relies mosihythe development of alternative cleaners
using VOC-exempt solvents. However, Rule 1171 enily exempts the clean up of
architectural coating application equipment frohpabvisions of the rule as long as the VOC
content of the clean up solvent does not exceedy®fis per liter of material.

Architectural coatings and clean up solvents regesne of the largest non-mobile sources of
VOC emissions in the Basin. Since it would beidift to perform both coating and clean up
operations practically within an enclosure ventedrt air pollution control device, the most cost-
effective method to control VOC emissions is tousz the VOC content of the coatings and
clean up solvents used. The 2003 AQMP includedrabmeasure CM#2003CTS-07 which

seeks to further reduce VOC emissions from vararakitectural coating categories and thinning
and clean up solvents used in this industry.

Proposed Amended Rule 1171 will implement the chlgarsolvent portion of control measure
CM#2003CTS-07 by eliminating the exemption prowisio Rule 1171 for the clean up of

architectural and industrial maintenance coatingliegtion equipment. The proposed

amendment will lower the VOC limit for clean upwehts used in this industry to the same level
expected in 2005 from other industries’ coating adtiesive application equipment clean up.
Additional VOC emission reductions will be achiewadough the use of near-zero or zero-VOC
solvent formulations (exempt solvents) or developimef new cleaning materials and/or

technologies. In addition, technology assessmdhicantinue as required by the rule in order
for staff to assess the progress in technologyldpueent, and determine if the 2005 VOC limits
can be met. The proposed amendments will alsafyclarle intent and remove obsolete rule
provisions.
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TECHNOLOGY REVIEW

One of the provisions in Rule 1171 requires the AQRM perform a technology assessment for
the 2005 VOC limits for various solvent cleaningtegmries and report the progress in
technology development to the Governing Board By I1u2004. In order to support the future
limits and to achieve the emission reduction goélthe AQMP, the AQMD contracted with the

Institute for Research and Technical Assistancd AlRto assess the existing technology and
develop low or non-VOC solvent formulations. Thedy included application equipment used
for wood, metal, marine, aerospace, architectural Bndustrial maintenance coatings, and
automotive refinishing. A draft final report hasdm submitted to the AQMD for review.

A preliminary review of the case studies condudedng the last 2 years indicated that low-
VOC solvents can be viable cleaning alternativisparticular, the study found that low-VOC
solvents, such as soy cleaners, and VOC-exempéraslvsuch as acetone, acetone blends, and
methyl acetate, can effectively remove solvent-borpatings from coating application
equipment. Their effectiveness varies accordintpecspecific applications.

For cleaning applications specific to architectumad industrial maintenance coatings, IRTA
worked with two painting contractors to evaluateaciing alternatives. One of the contractors
provides painting services to a retirement comnyunithe company uses both water-based and
solvent-borne coatings to paint condominiums, apants and houses. Plain water is used to
remove water-based coatings from the coating agpic equipment. For solvent-borne
coatings, IRTA successfully tested acetone andbssgd cleaners as substitute for lacquer
thinner. However, the soy cleaner took longeréar the coating application equipment.

Another contractor that IRTA worked with applieglirstrial maintenance coatings to substrates
exposed to harsh environments. The company prewdeating services to facilities such as
publicly-owned treatment works (POTWSs) and chemptahts. IRTA worked with the company
at one of their POTW sites, and tested alternatiganers such as acetone and other blends of
acetone to remove high-solid coatings from the iappbn equipment. IRTA reported that a
blend of acetone and surfactant worked well in n@ng industrial maintenance coatings
including zinc primers, and may be used as sulbstitor high-VOC solvents. However, the
owner of the company indicated that additional ingstwould be required to make a final
determination on the effectiveness of the cleand@io further explore the potential of the
acetone/surfactant cleaner, the AQMD staff hagdextaworking with several architectural and
industrial maintenance facilities to test the acetsurfactant blend. The results of the testing
will be included in a subsequent report to the Boar

Staff is also aware of an existing facility thatessalternative solvents to clean coating
application equipment. Staff recently visited Wrsal Studios, a motion picture studio and
theme park located in the Basin. Architectural a@ndustrial maintenance coatings are
periodically applied on various structures in bthté studio and the park. The facility uses plain
water to remove water-based or water-borne-coafimgs coating application equipment. For
solvent-borne coatings, acetone is used to cleanafiplication equipment. According to a
representative from Universal Studios, acetonephagen to be a good substitute for high-VOC
solvents and satisfies all of their cleaning regmients. Although Universal Studios already uses
zero-VOC cleaners, the facility has agreed to waeitk the AQMD in testing other alternative
cleaners such as the acetone/surfactant blendegmuee its effectiveness as a cleaner.
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Recently, the Metropolitan Water District (MWD) laagtesting of another VOC-exempt solvent,
parachlorobenzotrifluoride (PCBTF), to remove soitvieorne coatings. Based on conversations
with MWD personnel, the PCBTF initially performecMvin removing solvent-borne coatings.
However, further testing of the solvent is neededsdlidate the results. The facility is also
working with AQMD in testing the cleaning effectivess of the acetone/surfactant blend.

In addition, AQMD staff is currently conducting argey of painting contractors in the Basin in
order to determine coating and equipment cleanraptipes in the field. Preliminary results
indicate that VOC-exempt solvents such as acetaee afteady being used by painting
contractors to clean architectural coating appbcaeéquipment. This initial finding is consistent
with the results of IRTA’s study on the use of aitgive cleaners.

The information discussed in the previous paragablow that the use of VOC-exempt solvents
and its blends offers a viable alternative to NWDE solvent cleaners. While the studies are
limited to a few facilities, the results can be dises starting point for the development of low-
VOC formulations. Spray gun manufacturers conthbie AQMD staff gave no specific solvent
recommendation for the clean up of their spray mment. However, these manufacturers
indicated that acetone-based solvents can be wosekdn their spray equipment and will not
cause damage to the internal parts, e.g., gagdds, ®-rings, etc.

A recent conversation with a solvent formulatorfdigy indicated that the 25 grams per liter
clean up solvent for coating application equipment be readily available by 2005 through the
use of VOC-exempt solvents and their blends. Rebkestforts are on-going in the development
and testing of low-VOC cleaners for use in coataipglication equipment, particularly in the area
of industrial maintenance coating applications. o#wer chemical supplier is reformulating an
existing blend of exempt solvents to enhance @arahg effectiveness.

Solvents that comply with the 25 grams per literitiin 2005 are currently available and now in
use. Staff anticipates a continued increase irusieeof readily available compliant solvents to
meet the 2005 VOC requirement. In addition, sgaffonfident that the trend towards low-VOC
solvents will continue and that more compliant nleg materials will be available when the new
VOC limit takes effect in 2005.

LEGISLATIVE AUTHORITY

The California Legislature created the South CéasQuality Management District (AQMD) in
1977 (The Lewis-Presley Air Quality Management At¢alth and Safety Code Section 40400 et
seq.) as the agency responsible for developing erfdrcing air pollution control rules and
regulations in the South Coast Air Basin (BasiBYy. statute, the AQMD is required to adopt an
Air Quality Management Plan (AQMP) demonstratingnpbiance with all state and federal
ambient air quality standards for the Basin [Califa Health and Safety Code Section 40460(a)].
Furthermore, the AQMD must adopt rules and regutatithat carry out the AQMP [California
Health and Safety Code Section 40440(a)].
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RULE PROPOSAL
The following is a summary of the proposed amendsenRule 1171:

l. Architectural Coating-Related Amendment

Remove the exemption for architectural coating apptation equipment,
subparagraph (h)(2)(H)

Staff is proposing to eliminate the rule exemptporovision in section (h)(2)(H)
for the clean up of architectural coating applmatequipment. Staff's proposal
will establish a sunset date of June 30, 2005Hsr gpecific exemption. Starting
July 1, 2005, the cleaning of architectural coatpglication equipment, such as
paint spray guns, rollers, brushes, etc. will n@ishbject to the 25 grams per liter
VOC content limit established for the solvent clegncategory “Cleaning of
Coatings or Adhesives Application Equipment”, aguieed in subparagraph
(©)(1)(C).

Most, if not all, companies are using water to reenwater-based or water-borne
coatings from coating application equipment. Stakks not expect any change in
this cleaning method. For solvent-borne coatistgif is aware of facilities that
are currently using VOC-exempt solvents or its d&mo remove architectural
coatings from their coating application equipme@ther facilities are continuing
to test alternative cleaners with promising results addition, the results of case
studies on a few facilities applying architectueaid industrial maintenance
coatings indicate that blends of VOC-exempt solver#n be used to substitute
for high-VOC clean-up solvents.

Staff believes that the proposed compliance dateiges sufficient time for the

affected industry to try out low-VOC materials aieenpt solvents that would best
suit their cleaning requirements. In additionffstgroposal still allows solvent

suppliers and/or formulators enough lead time twebtp effective and safe

compliant materials.

I. Minor Clarifications Affecting Other Categories

1)

2)

Amend the Table of VOC Limits, paragraph (c)(1)

The table of VOC limits is being modified to reflabe most current VOC limits
applicable for each solvent cleaning activity. 3&dimits took effect on January
1, 2003. Obsolete VOC limits are being proposeditdetion. All future limits
remain unchanged.

Modify exemption language, subparagraphs (h)(1) and (h)(1)(B)

The rule exemption in section (h)(1)(A), that applito solvent cleaners
containing no more than 50 grams of VOC per liternaterial, expired on

December 31, 2002. Staff is proposing to deleke language pertaining to this
exemption. In addition, the exemption languagéhi(l)(B) is being modified to

clarify that only solvents containing no more thH& grams of VOC per liter of
material are exempt from all provisions of the yuéxcept (c)(1), Solvent
Requirements. This is consistent with the VOC tinfior Clean Air Solvents.
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3) Clarify exemption for vapor degreasers, subparagph (h)(2)(A)
Staff is modifying rule language to clarify thatetlhule exemption provided in
section (h)(2)(A) applies to all vapor degreasary] is not limited to open-top
vapor degreasers.

EMISSIONS INVENTORY

Staff uses a methodology developed by CARB to ed8nVOC emissions associated with the

use of clean up solvents in architectural and itréllamaintenance coatings operations. This
methodology assumes a certain amount of clean diphaming solvent usage for every gallon of

solvent-borne coatings sold. Architectural coaiage coatings applied to stationary structures
and their accessories, to mobile homes, pavemantsirbs. Industrial maintenance coatings are
high performance coatings formulated for and agpitesubstrates in industrial, commercial, or

institutional situations exposed to extreme enwvmental conditions, such as immersion in

water, chronic exposure to corrosive agents, repedieavy abrasions, etc. Architectural

coatings do not include aerosol coating products.

During the last several years, CARB has conductsedraey of manufacturers of architectural
and industrial maintenance coatings. The latestesy conducted in 2001, requested for year
2000 sales information from coating manufacturersdifferent coating categories. The survey
collected information such as annual sales in gallgehicle technology (solvent-borne or water-
borne), component description (single or multi-comgnt), VOC content, etc., for each of the
coating categories.

The results of the survey indicated that the tatabunt of coatings sold in the state in 2000 was
108,035,870 gallons. Eighty four percent (90,70%,5allons) of the total coatings sold were
water-borne coatings, with solvent-borne coatingsoanting for 16% (17, 264,365 gallons) of
total sales. The total amount of coatings soldhi@ state was apportioned to the different
counties using population density. Based on tl#®2Densus data, the total population share for
counties in the South Coast AQMD area is about 4@%ing these data, the following shows
the breakdown of coatings sold in the South Co&3P area as follows:

Total Water-borne Coatings Sold in the State in026®@0,771,505 gallons
AQMD Population Density Share = 0.46
AQMD Share of Water-borne Coatings Sold in 20006;771,505 gal) x (0.46)
= 41,754,892 gallons
Total Solvent-borne Coatings Sold in the StateO8®= 17,264,365 gallons
AQMD Share of Solvent-borne Coatings Sold in 200Q7%264,365 gal) x (0.46)
= 7,941,608 gallons

CARB currently uses sales information obtained frdme survey to determine emissions
inventory for clean up and thinning solvents usedrchitectural coating application equipment.
The clean up materials used to remove coatings &anitectural coating application equipment
depend on the type of coating applied. Water-bawoetings are generally removed using tap
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water:; therefore, it can be assumed that there@aOC emissions associated with the removal
of water-borne coatings from architectural coaapglication equipment.

For solvent-borne coatings, CARB estimates the goms of Total Organic Gases (TOG) based
on the assumption that 1 pint of thinner is usedi@an up and thinning solvent for every gallon
of solvent-borne coating sold. It is assumed thatamount of coatings sold is equal to the
amount used. In addition, CARB has indicated thast of the thinner volume (1 pint thinner
per gallon of solvent-borne-coating coating soklused for clean up of the coating application
equipment. The CARB’s 1998 Architectural Coatingin®y gathered information on
recommended thinning practices. The results frbim survey indicated that the amount of
recommended thinning solvent is small, and reptesabout 1% of the total solvent volume
used for clean up and thinning activities. Prefiany results from AQMD’s painting
contractors’ survey indicate that the volume ofaleip solvent used is about 1 pint per gallon of
solvent-borne coatings applied.

CARB estimates that the average TOG emission fdotahe clean up solvent is 770 grams per
liter or about 6.4 pounds per gallon. Reactiveadig Gases (ROG) emissions are calculated by
multiplying the TOG emissions by the appropriatadiion of Reactive Organic Gases (FROG).
CARB has estimated FROG to be about 0.9652. Uskiege data, the VOC emissions in 2000
resulting from the clean-up of architectural cogtapplication equipment in the South Coast
AQMD area are calculated as follows:

2000 VOC Emissions = [(Solvent-borne Coatings iltygax (1 pint/gal) x (TOG in Ibs/gal) x
(FROG)]/[(8 pints/gal) x (2000 Ibs/ton) x (365 day3|
=[(7,941,608 gall/yr) x (1 pint/gal) x (6.4 Ibslga (0.9652)]/
[(8 pints/gal) x (2000 Ibs/ton) x (365 days/yr)]

= 8.40 tons per day

To determine current VOC emissions inventory f@aad up of architectural coating application
equipment, the baseline (2000) emissions are pgemeo year 2003 using the assumed AQMP
cumulative (2000-2003) growth factor of 3.3 %, e@lent to an average annual growth factor of
1.1%.

2003 VOC Emissions = (8.4 tons/day) x (1.033)
= 8.68 tons per day

Total VOC Emissions in 2003: 8.68 tons/day
(Architectural Coating Application Equipment)

EMISSION REDUCTION — CURRENT INVENTORY

The VOC emission reduction expected in 2005 resyfiiom the use of low-VOC solvents for
clean up of architectural coating application equept is derived using the 2003 VOC emissions
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inventory, average solvent VOC, and the proposedCM(mit of 25 grams per liter. The
emission reduction calculation is presented below:

Average Solvent VOC = (TOG) x (FROG)
= (770 g/l) x (0.9652)
=743 g/l
VOC Emission Reduction = (8.68 tons/day) x [1-(Z&=)
= 8.39 tons/day

Total VOC Emission Reduction in 2005:
(Architectural Coating Application Equipment)

8.39 tonday

The 1999 amendment to Rule 1171 (CM#97ADV-CLNGHRelsthed VOC limits in 2005 for
certain solvent cleaning activities, resulting migsion reductions equivalent to 9 tons per day in
2005. The proposed VOC limits for the clean ummahitectural coating application equipment
will provide additional VOC emission reduction ofes 8 tons per day in year 2005.

The year 2005 VOC emissions inventory for clean dfiparchitectural coating application
equipment is determined by applying the emissialucgon expected from the 2005 VOC limit.
Table 1 summarizes the projected VOC emissionsniiove for architectural coating application
equipment.

Table 1 — Projected VOC Emissions Inventory

2000 2003 2005*
Emissions Emissions Emissions
Inventory Inventory Inventory
(tons/day) (tons/day) (tons/day)
Architectural Coating Application 8.40 8.68 0.29
Equipment

! Reflects inventory after reduction

COST ANALYSIS

Cost-effectiveness, expressed in terms of dollarsgn of pollutant reduced, is defined as the
cost to comply with the new regulatory requiremeridetermination of cost-effectiveness is
required by section 40440(c) of the California Healnd Safety Code. Costs can include
equipment, materials, energy, waste disposal, yo#rer costs associated with meeting new
regulatory requirements.
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This cost analysis section compares the totaladste replacement solvents with the currently
used solvent cleaner. Staff does not anticipayeadditional equipment, energy, or waste
disposal cost to comply with the proposed amendment

The following table shows the costs of clean upesatis based on data provided by solvent
suppliers and retail outlets. Staff used the sule®erage costs for estimating the cost of the
proposed amendment.

Name of Solvent Price Range Average Cost
Per Gallon Per Gallon
Acetone $4 - $8 $6
Acetone/PCBTF Blend $18 - $25 $21
Current Cleaner (Thinner) $2-$8 $5

Staff used the latest CARB survey data to deterifieemount of clean up solvent used in year
2000 for architectural coating application equipimen

Clean up Solvent in Year 2000 = [(Solvent-bornet®ga in gal/yr) x (1 pint/gal)]/(8 pints/gal)
=[(7,941,608 gall/yr) x (1 pint/gal)]/(8 pints/gal
=992,701 gal/yr or 2,720 gal/day

A growth factor of 3.3% (consistent with the 200QMP) was used to estimate solvent usage in
year 2003.

Clean up Solvent in Year 2003 = (2,720 gal/day} .®33)
= 2,810 gal/day
Total Cost of Current Cleaner = (2,810 gal/day$X/¢al)
= $14,050/day

From the 2001 CARB survey of coating manufactursmyent-borne architectural coatings
represent about 75% of total solvent-borne coatswd in the state. Industrial maintenance
coatings account for the remaining 25%. Based rdarmation available on existing and
potential use of VOC-exempt solvents in the clepnoti coating application equipment, staff
assumes that acetone will be used as replacemieensto remove solvent-borne architectural
coatings. Staff assumes a 10% usage increaseodine thigher vapor pressure of acetone as
compared to the current solvent cleaners.

The volume of replacement solvent for use in sdhxEmne architectural coatings is:
(2,810 gal/day) x (0.75) x (1.10) = 2,318 gal/day

The cost of replacement solvent (acetone) for steerne architectural coatings is:
(2,318 gal/day) x ($6/gal) = $13,908/day

Based on information provided by a solvent formai@nd coating manufacturers, staff assumes
that a blend of acetone and PCBTF can be formuladedemove solvent-borne industrial
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maintenance coatings. Assuming a 10% usage irecichas to acetone’s higher vapor pressure,
the volume of replacement solvent for use in sdhmmne industrial maintenance coatings is:

(2,810 gal/day) x (0.25) x (1.10) = 773 gal/day
The cost of the replacement solvent (acetone/PABaikd) is:
(773 gal/day) x ($21/gal) = $16,233/day
Total Cost of Replacement Solvents = $13,908/d$$6,233/day
= $30,141/day
Cost Increase = Cost of Replacement Solvent — &@dSurrent Cleaner
= $30,141/day - $14,050/day
= $16,091/day
Cost Effectiveness = Cost Increase/Emission Realucti
= $16,091/day/8.39 tons/day
= $1,918 per ton of VOC reduced

Cost-Effectiveness for Year 2005 Limits = $1,918 pé&n of VOC reduced

10



